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Description 

[0001] The present invention relates to remote control 
signal receivers and methods, and to remote control 
systems, such as those in which a remote control signal 5 
can be transmitted between devices connected to a se- 
rial bus. 

[0002] It is known to control devices by using a remote 
commander fortransmitting a command with infrared ra- 
diation or the like (hereinafter suitably referred to as re- 
mote control). Fig. 1 of the accompanying drawings 
shows the case where plural devices are controlled by 
using a remote commander. In this case, a television 
receiver (TV) 4 is operated by a remote controller 1 
which is associated with the television receiver. A video 
cassette recorder (VCR) 5 is operated by a remote con- 
troller 2 which is associated thereto. An LD player 6 is 
operated by a remote controller 3 which is associated 
thereto. 

[0003] As described above, when each device is re- 
mote-controlled, the remote control associated with 
each device is used. However, it has been recently gen- 
eral to provide remote controllers for most domestic 
electrical articles such as video/acoustic equipment, air 
conditioners, etc.. and thus each home may include 
many remote controllers. As a result, there may occur 
a case where it is attempted to operate a device by a 
remote controller which is different from the remote con- 
troller associated with that device, so that the device 
malfunctions or never operates. 

[0004] Therefore, as shown in Fig. 2. it may be con- 
sidered that a remote controller 11 is provided with a 
function of transmitting remote control signals corre- 
sponding to plural devices, and it transmits a remote 
control signal corresponding to a device specified by a 
user, whereby the number of remote controllers can be 
reduced and the malfunction can be suppressed. 
[0005] However, even when a remote controller is en- 
abled to transmit the remote control signals correspond- 
ing to the plural devices, devices which are operation 
targets (in this case TV 4 t VCR 5 and LD player 6) must 
be placed so that they can receive the remote control 
signals from the remote controller 11 , and for example 
there is a problem that it is impossible to control a device 
in a room from another room. 

[0006] US 5,574,51 4 relates system having a plurality 
of audio/video devices connected by a bus over which 
the devices may communicate dependent on an as- 
signed priority value. A remote controller is arranged to 
send signals to a commander which sends predeter- 
mined commands to the devices over the bus. 
[0007] EP 0 582 343 A1 relates to another system in 
which a user commands are conveyed to different au- 
dio/video devices over a serial data bus. 
[0008] Hoffman and Moore 'IEEE 1394: A Ubiquitous 
Bus' COMPCON '95, Digest of Papers, 5 March 1995, 
San Francisco, CA, USA, pages 334-338, 
XP000545446 describes features of the IEEE 1394 



high-speed serial bus. 

[0009] US 5,537,107 discloses a remote control unit 
which enables an operator to control a camera without 
looking through its view finder or using a television 
screen. The remote control unit includes a CPU in com- 
bination with a character generator and an LCD display. 
In response to key presses by the user, characters are 
displayed on the LCD display in order to provide confir- 
mation of a command sent by the remote control unit. 
[0010] Further, for example, when a user operates the 
VCR 5 by using the remote controller 11 , in order to 
check whether the VCR 5 is correctly performing the op- 
eration corresponding to an instruction of the user's re- 
mote control, the user must watch the display portion of 
the VCR 5 or check whether a tape actually runs, and 
this is inconvenient. 

[0011] According to an example there is provided a 
remote control signal receiver comprising: 

remote control signal reception means for receiving 
a remote control signal from a remote control signal 
generator; 

conversion means for converting said remote con- 
trol signal to remote control data in a data format of 
a serial bus when said remote control signal is in- 
tended for another prescribed remote control signal 
receiver operable to receive said remote control sig- 
nal; 

transmission means for transmitting said remote 
control data converted by said conversion means 
through said serial bus to said another prescribed 
remote control signal receiver connected to said se- 
rial bus; 

remote control data reception means for receiving 
remote control data intended for said remote control 
signal receiver from said serial bus; 

response means fortransmitting a response to said 
remote control data received by said remote control 
data reception means through said serial bus; 

response reception means for receiving a response 
intended for said remote control signal receiver 
transmitted through said serial bus by a response 
means of 

said another prescribed remote control signal re- 
ceiver; and 

remote control data transmission means for gener- 
ating remote control data corresponding to said re- 
sponse received by said response reception means 
and for transmitting said remote control data to said 
remote control signal generator. 
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[0012] According to a second example there is pro- 
vided a remote control signal receiving method compris- 
ing the steps of: 

receiving a remote control signal from a remote con- 5 
tro I signal generator; 

converting said remote control signal to remote con- 
trol data in a data format of a serial bus; and 

transmitting said remote control data through said 
serial bus to another prescribed remote control sig- 
nal receiver connected to said serial bus; 

receiving said remote control data at said another 
prescribed device from said serial bus; 

transmitting a response to said remote control data 
from said another prescribed device through said 
serial bus; 

receiving said response transmitted through said 
serial bus; 



transmitting said remote control data to said remote 
control signal generator. 

[0013] In the remote control signal receiver according 
to an embodiment of the present invention, the reception 
means receives the remote control signal, and when the 
remote control signal is directed to other targets than 
itself, the conversion means converts the remote control 
signal to the data of the data format of the serial bus. 
The transmission means transmits the data converted 
by the conversion means through the serial bus to a de- 
vice connected to the serial bus. 
[0014] In the remote control signal reception method 
according to an embodiment of the present invention, 
the remote control signal is received, and when the re- 
ceived remote control signal is directed to targets other 
than itself, the remote control signal is converted to the 
data of the data format of the serial bus. The converted 
data are transmitted through the serial bus to a device 
connected to the serial bus. 

[0015] In the remote control system according to an 
embodiment of the present invention, in each device, 
when the remote control signal is directed to targets oth- 
er than itself, the conversion means converts the remote 
control signal to the data of the data format of the serial 
bus, the transmission means transmits the remote con- 
trol data converted by the conversion means through the 
serial bus to another prescribed device connected to the 
serial bus, the remote control data reception means re- 
ceives remote control data from another device, the re- 
sponse means transmits the response corresponding to 



the remote control data received by the remote control 
data through the serial bus to another device, the re- 
sponse reception means receives the response trans- 
mitted through the serial bus by the response means of 
another device, and the remote control data transmis- 
sion means generates remote control data correspond- 
ing to the response received by the response reception 
means and transmits the data to the remote control sig- 
nal generator. 

[0016] A preferred embodiment of the invention pro- 
vides increased positioning freedom of each device 
when each device is operated by using a remote con- 
troller for plural devices, and also facilitate a check op- 
eration as to whether an operation instructed to each 
device by using the remote controller is actually per- 
formed by the device. 

[0017] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig. 1 is a diagram showing a known method for 
controlling devices by using a remote commander; 
Fig. 2 is a diagram showing a state that plural de- 
vices are controlled by using a remote commander; 
Fig. 3 is a diagram showing the construction of an 
embodiment of an AV system to which a remote 
control system of the present invention may be ap- 
plied; 

Fig. 4 is a diagram showing a transmission state of 
isochronous data and asynchronous data; 
Fig. 5 is a block diagram showing the detailed con- 
struction of a digital TV 21 of Fig. 3; 
Fig. 6 is a diagram showing the construction of Write 
request for data block packet in an asynchronous 
data transmission mode of IEEE-1394 serial bus; 
Fig. 7 is a diagram showing the construction of Write 
request for data quadlet packet in an asynchronous 
data transmission mode of IEEE-1394 serial bus; 
Fig. 8 is a diagram showing the construction of FCP 
frame in the asynchronous data transmission mode 
of IEEE-1394 serial bus; 

Fig. 9 is a diagram showing the construction of a 
remote control signal transmitted from a remote 
commander to a device; 

Fig. 10 is a diagram showing the construction of a 
remote control signal transmitted from a device to 
a remote commander; 

Fig. 11 is a diagram showing a state that an icon 
corresponding to a control command of a remote 
commander displayed on the screen of a digital TV 
is selected by using a key corresponding to the con- 
trol command displayed on the screen of an LCD of 
the remote commander; and 
Fig. 12 is a diagram showing a state that an icon 
corresponding to a control command of a remote 
commander 51 displayed on the screen of a digital 
TV 21 is selected by an arrow key provided to the 
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remote commander. 

[0018] Features of the present invention will now be 
described by adding the corresponding embodiments 
(for example) in parentheses after respective means in 
order to clarify the relationship between each means of 
the present invention. 

[0019] That is, the remote control signal receiver ac- 
cording to the present invention includes reception 
means (for example, remote control signal transmitting/ 
receiving circuit 31 of Fig. 5) for receiving a remote con- 
trol signal, conversion means (for example, LINK-IC 36 
of Fig. 5) for converting the remote control signal to data 
of data format of a serial bus when the remote control 
signal is directed to targets other than itself, and trans- 
mission means (for example, PHY-IC 3 of Fig. 5) for 
transmitting the data converted by the conversion 
means through the serial bus to a device connected to 
the serial bus. 

[0020] The remote control signal receiver further in- 
cludes reception means (for example, PHY-IC 37 of Fig. 
5) for receiving an asynchronous packet returned from 
a prescribed device which receives the asynchronous 
packet, and transmission means (for example, remote 
control signal transmitting/receiving circuit 31 of Fig. 5) 
for converting the returned asynchronous packet to the 
remote control signal and transmitting the remote con- 
trol signal. 

[0021] In the remote control system according to the 
present embodiment, each device includes remote con- 
trol reception means (for example, remote control signal 
transmitting/receiving circuit 31 of Fig. 5) for receiving a 
remote control signal, conversion means (for example, 
LINK-IC 36 of Fig. 5) for converting the remote control 
signal to the data of the data format of the serial bus 
when the remote control signal is directed to targets oth- 
er than itself, transmission means (for example, PHY-IC 
37 of Fig. 5) for transmitting the remote control data con- 
verted by the conversion means through the serial bus 
to another prescribed device connected to the serial 
bus, remote control data reception means (for example, 
PHY-IC 37 of Fig. 5) for receiving remote control data 
from another device, response means (for example, 
CPU 33 of Fig. 5) for transmitting the response corre- 
sponding to the remote control data received by the re- 
mote control data reception means through the serial 
bus to another device, response reception means (for 
example, PHY-IC 37 of Fig. 5) for receiving the response 
transmitted through the serial bus by the response 
means of another device, and remote control data trans- 
mission means (for example, remote control signal 
transmitting/receiving circuit 31 of Fig. 5) for generating 
the remote control data corresponding to the response 
received by the response reception means and trans- 
mitting the remote control data to the remote control sig- 
nal generator. 

[0022] In the remote control system according to the 
present example, the remote control signal generator in- 



cludes reception means (for example, transceiver por- 
tion 44 of Fig. 11 , transceiver portion 54 of Fig. 12) for 
receiving the remote control data from the remote con- 
trol data transmission means. 

5 [0023] In the remote control system according to the 
present example, the device has a mode in which the 
remote control signal from the remote control signal 
generator is received, and a mode in which the remote 
control signal from the remote control signal generate is 

io not received, and it further includes first restriction 
means (for example, CPU 33 of Fig. 5) for restricting the 
number of devices which receive the remote control sig- 
nal, and second restricting means (for example, CPU 
33 of Fig. 5) for restricting the number of devices which 

15 transmit the remote control data corresponding to the 
response to the remote control signal. 
[0024] In the remote control system according to the 
present example, the remote control signal generator in- 
cludes display means (for example, LCD 42 of Fig. 11) 

20 for displaying a symbol corresponding to a control com- 
mand to be transmitted to a device, selection means (for 
example, operation key 43 of Fig. 11) for selecting the 
symbol displayed on the display means, and control 
command transmission means (for example, transceiv- 

25 er portion 44 of Fig. 11) for transmitting the control com- 
mand corresponding to the symbol selected by the se- 
lection means to a device. 

[0025] It is needless to say that this description does 
not mean that each means is not limited to the above. 

30 [0026] Fig. 3 is a block diagram showing the construc- 
tion of an embodiment of an AV (audio visual) system 
to which a remote control system of the present inven- 
tion is applied. A digital TV 21 , an integrated receiver- 
decoder (IRD: integrated receiver-decoder) 22, DVCR 

35 (digital video cassette recorder) 23, DVD (digital versa- 
tile disc), a digital cam coder 25 are connected to one 
another through IEEE (The Institute of Electrical and 
Electronics Engineers, Inc.) - 1394 High Performance 
Serial Bus (hereinafter referred to as IEEE-1394 serial 

40 bus) 26. A bi-directional remote commander 27 trans- 
mits a remote control signal corresponding to a prede- 
termined command, and receives a remote control sig- 
nal corresponding to a response to the control command 
transmitted from the digital TV 21 or the like. 

45 [0027] Next, the operation will be described. The bi- 
directional remote commander 27 contained in a receiv- 
ing circuit of the remote control signal transmits the re- 
mote control signal corresponding to the predetermined 
control command to the digital TV 21 . The digital TV 21 

so converts the remote control signal from the bi-directional 
remote commander 27 to the data format of an asyn- 
chronous packet of an IEEE-1394 serial bus. 
[0028] Here, the IEEE-1394 serial bus which is de- 
fined in IEEE will be described. The data transmission 

55 of the IEEE-1394 is performed both in an asynchronous 
data transmission mode (asynchronous mode), and an 
isochronous data transmission mode (isochronous 
mode) which is synchronized with an isochronous cycle 
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of 8KHz ( 1 25 \lS) which is generated by a device.serving 
as a cycle master to the bus. 

[0029] The asynchronous mode is generally used to 
transmit data in a mode which is not based on real time, 
and transmit a control signal and a control command of 
a device. Further, the isochronous mode is used to 
transmit data which are required to be transmitted on a 
real-time basis, such as data of moving pictures, audio 
data such as music, playing of musical instruments, etc. 
[0030] Fig. 4 shows an aspect that a signal stream 
and a control command are multiplexed in the iso- 
chronous mode and the asynchronous mode respec- 
tively, and then transmitted through the IEEE-1394 se- 
rial bus. A signal stream A is transmitted as packets 
PAa, PAb, PAc, PAd, PAe in the isochronous mode on 
the IEEE-1394 serial bus. Further, the packets C1 , C2 
of the command C are transmitted as packets PCa, PCb 
in the asynchronous mode on the IEEE-1394 serial bus. 
[0031] Likewise, a signal stream B. is transmitted as 
packets PBa, PBb, PBc in the isochronous mode on the 
IEEE-1394 serial bus. Further, packets D1, D2 of a com- 
mand D are transmitted as packets PDa, PDb in the 
asynchronous mode on the IEEE-1394 serial bus. In the 
isochronous mode, each packet is transmitted at a cycle 
of 125 nS on the IEEE-1394 serial bus. The transmis- 
sion rate of the IEEE-1394 serial bus may be set to 
100Mbps (megabits/second), 300Mbps and 400Mbps. 
[0032] Each device connected to the IEEE-1394 se- 
rial bus can transmit pictures, voice and control com- 
mands to other devices at high speed. The transmission 
distance of the IEEE-1394 serial bus between devices 
is equal, to 4.5 meters at present, however, it may be 
considered to be increased to 100 meters or more. 
[0033] As described later, the remote control signal 
transmitted from the bi-directional remote commander 
27 shown in Fig. 3 contains data representing a desti- 
nation device to which the control command is transmit- 
ted. For example, when it contains data indicating the 
digital cam coder 25, the digital TV 21 which receives 
the remote control signal from the bi-directional remote 
commander 27 converts the control command corre- 
sponding to the remote control signal to the asynchro- 
nous packet of the IEEE-1394 serial bus 26, and trans- 
mits it through the I EEE-1 394 serial bus 26 to the digital 
cam coder 25. 

[0034] The digital cam coder 25 receives the control 
command which is transmitted as the asynchronous 
packet through the IEEE-1394 serial bus 26 from the 
digital TV 21, converts the response (response) to the 
received control command to the data format of the 
asynchronous packet of the IEEE-1394 serial bus, and 
then transmits it through the IEEE-1394 serial bus 26 to 
the digital TV 21 . 

[0035] The digital TV 21 which receives the response 
from the digital cam coder 25 transmits the remote con- 
trol signal to the received response to the bi-directional 
remote commander 27. The bi-directional remote com- 
mander 27 receives the remote control signal transmit- 



ted from the digital TV 21 to display on a display device 
such as an LCD or the like characters, a figure or an 
icon which corresponds to the response from the digital 
cam coder 25. 

5 [0036] Next, the detailed construction and operation 
of the digital TV 21 will be described. Fig. 5 is a block 
diagram showing the in ner construction of the digital TV 
21 . A remote control signal transmitting/receiving circuit 
31 receives the remote control signal corresponding to 

10 a predetermined control command from the bi-direction- 
al remote commander 27, and transmits the remote con- 
trol signal corresponding to the response to the bi-direc- 
tional remote commander 27, 

[0037] A key input portion 32 is designed to input a 
f5 control command by carrying out a key operation. A 
CPU 33 is designed to supply the control command from 
the remote control signal transmitting/receiving circuit 

31 and the control command from the key input portion 

32 to LINK-IC 36, and convert the signal supplied from 
20 the LINK-IC 36 to the control command and transmit it 

to the remote control signal transmitting/receiving circuit 
31. 

[0038] The isochronous portion of the LINK-IC 36 
converts an input digital signal stream to an isochronous 
25 packet and also converts an input isochronous packet 
to a digital signal stream. A decoder 35 converts a digital 
signal stream supplied from the isochronous portion of 
the LINK-IC 36 to video or audio signals, and outputs 
the signals. 

30 [0039] PHY-IC 37 is designed to control the commu- 
nication with the IEEE-1394 serial bus 26 according to 
the protocol of the I EEE-1 394 serial bus to transmit the 
isochronous packet supplied from the isochronous por- 
tion of the LINK-IC 36 to the IEEE-1394 serial bus 26 

35 and also supply an isochronous packet supplied through 
the IEEE-1394 serial bus 26 to the isochronous portion 
of the LINK-IC 36. Further, it is designed to transmit the 
asynchronous packet supplied from the asynchronous 
portion of the LINK-IC 36 to the IEEE-1394 serial bus 

40 26 and also supply an asynchronous packet supplied 
through the IEEE-1394 serial bus 26 to the asynchro- 
nous portion of the LINK-IC 36. 

[0040] The asynchronous portion of the LINK-IC 36 
converts a control command supplied from the CPU 33 
45 to an asynchronous packet and also convert an asyn- 
chronous packet supplied from the PHY-IC 37 to a dig- 
ital signal stream. 

[0041] Next, the operation will be described. The key 
input portion 32 is operated by a user, and a character 

50 array corresponding to an input control command and 
a remote control signal corresponding to a control com- 
mand from the bi-directional remote commander 27 
which is input to a built-in reception portion of the remote 
control signal transmitting/receiving circuit 31 are deci- 

55 phered in the CPU 33. The deciphered control com- 
mand is supplied to the display 34 to display the corre- 
sponding character, figure, icon or the like in accordance 
with the content thereof, whereby the user can check 
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the indicated control command. 

[0042] For example, when the digital cam coder 25 
connected to the IEEE-1394 serial bus 26 of Fig. 3 is 
indicated as a transmission destination to transmit a re- 
producing control command, the CPU 34 converts the 
control command to the data format of the asynchro- 
nous packet of the IEEE-1394 serial bus 26 to indicate 
the address of the digital cam coder 25 to 
DestinationJD. The asynchronous portion of the 
LINK-JC 36 converts the data to an asynchronous pack- 
et, and transmits it from the PHY-IC 37 onto the IEEE- 
1394 serial bus 26. The digital cam coder 25 transmits 
a response to the control command as an asynchronous 
packet of the IEEE-1394 serial bus to the digital TV 21 , 
if necessary. 

[0043] The asynchronous packet corresponding to 
the response from the digital cam coder 25 which is re- 
turned through the IEEE-1394 serial bus 26 is input to 
the asynchronous portion of the LINK-IC 36 through the 
PHY-IC 37, converted to a digital signal stream and then 
supplied to the CPU 33. The CPU 33 converts the digital 
signal stream to the information corresponding to the re- 
sponse of the digital cam coder 25, and if necessary it 
generates the corresponding remote control signal and 
returns it through the remote control signal transmitting/ 
receiving circuit 31 to the bi-directional remote com- 
mander 27. Further, if necessary, it supplies the remote 
control signal to the display 34 to display corresponding 
characters, figure, icon or the like, whereby a user can 
recognize whether the digital cam coder 25 normally re- 
ceives the control command. 

[0044] On the other hand, the digital cam coder 25 
which receives the control command indicating the re- 
production starts the reproduction processing, converts 
reproduced digital video and audio signals to the data 
format of the isochronous packet, and then transmits the 
data format through the IEEE-1394 serial bus 26 to the 
digital TV 21 . 

[0045] The isochronous packet corresponding to the 
reproduced video/audio signal which is transmitted from 
the digital cam coder 25 through the IEEE-1394 serial 
bus 26 to the digital TV 21 is supplied to the isochronous 
portion of the LINK-IC 36 through PHY-IC 37, and then 
converted to a digital signal stream. Thereafter, it is sup- 
plied to the decoder 35 and subjected to decode 
processing which corresponds to a system of compress- 
ing video or audio signals such as MPEG (Moving Pic- 
ture Experts Group) 2 or SD (Super Density) format of 
DVCR, thereby expanding the compressed video data 
and audio data to be converted to original video signals 
and audio signals. The original video signals are sup- 
plied to the display 34, and displayed. Further, the audio 
signals are supplied to a speaker orthe like, and output. 
[0046] As described above, the digital TV 21 can 
transmit a remote control signal directed to a target other 
than itself to another device connected tothe IEEE-1394 
serial bus 26. Accordingly, for example, even when the 
digital cam coder 25 and the digital TV 21 are put in dif- 



ferent rooms, the user can control the digital cam coder 
25 by using the bi-directional remote commander 27 
from the room in which the digital TV 21 is put. Further, 
under the control of the CPU 33, the digital TV 21 per- 
5 forms the operation corresponding to the remote control 
signal such as a channel switching operation, a volume 
adjusting operation or the like. 

[0047] In general, there are many devices. receiving 
remote controls at home. In the case of Fig. 3, when 

10 plural devices receive remote control signals and trans- 
mit the data of asynchronous packets onto the IEEE- 
1394 serial bus 26, the bus is congested to induce er- 
roneous control and erroneous responses. Therefore, a 
restriction is imposed on the number of devices which 

15 are allowed to convert a remote control signal to the for- 
mat of the asynchronous packet of the IEEE-1394 serial 
bus after it receives the remote control signal, and trans- 
mit it onto the IEEE-1394 serial bus 26. The CPU pro- 
vided to each device is allowed to perform the above 

20 processing. 

[0048] Further, remote control signals to a response 
are returned from plural devices, it is difficult for the bi- 
directional remote commander 27 to receive these re- 
mote control signals. Therefore, a restriction is imposed 

25 on the number of devices which are allowed to return 
the data corresponding to the response onto the IEEE- 
1394 serial bus 26. The CPU provided to each device 
is also allowed to perform this processing. Accordingly, 
the congestion of the bus can be suppressed. 

30 [0049] Next, a method of putting the remote control 
signal on the asynchronous packet of the IEEE-1 394 se- 
rial bus will be described. Devices connected to the 
IEEE-1 394 serial bus are controlled by a function control 
protocol (FCP). FCP transmits a response as a control 

35 command with an asynchronous packet. 

[0050] Fig. 6 shows the construction of Write request 
for data block packet of the asynchronous data trans- 
mission mode of the IEEE-1394 serial bus. Fig. 7 shows 
the construction of Write request for quadlet packet. 

40 [0051] In Fig. 6, in DestinationJD is set an address 
of a packet transmission destination. In TL (transaction 
label) is set a label for discriminating plural transactions 
from one another when the plural transactions are is- 
sued. In Rt (retry code) is set a code for indicating how 

45 to retry when the issuance of a transaction fails. In tcode 
is set the type of a transaction. In Pri (priority) is set a 
priority of a transaction. In Destination_offset is set the 
address of a register corresponding to a FCP frame as 
described later. In Datajength is set data length, and 

50 jn Extended_code is set expanded tcode. Further, In 
Header_CRC (Cyclic Redundancy Check: cyclic redun- 
dancy code) is set a cyclic redundancy code for perform- 
ing an error correction control of the Header portion. 
[0052] In Fig. 7, tcode in the header portion of the 

55 packet of Fig. 6 is set to 0000, and Quadlet_data is set 
as an FCP frame in the Datajength and 
Extendedjcode portions. When tcode is set to 0000, 
Extendedjcode is unnecessary. The other portions are 
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the same as the case of Fig. 6, and thus the description 
thereof is omitted. 

[0053] The payload of these two types of packets is 
called as FCP frame. When the length of the FCP frame 
is equal to 4 bytes, "Write requestfordata quad let" pack- 
et as shown in Fig. 7 is used. Source_ID is a transmis- 
sion side address, and DestinationJD is a reception 
side address. For example, when the control command 
is transmitted in the asynchronous data mode of the 
IEEE-1394 serial bus from the digital TV 21 to the digital 
cam coder 25 in Fig. 3, the address (nodeJD) of the 
digital TV is indicated to SourceJD, and the address of 
the digital cam coder 25 is indicated to DestinationJD. 
[0054] In Fig. 6, Zero pad bytes in the FCP frame is a 
dummy data which is inserted so that the data length of 
the FCP frame is an integer of 4 bytes. In Data_CRC is 
set a cyclic redundancy code for performing the error 
correction control of the FCP frame. 
[0055] Fig. 8 shows the construction of the FCP frame 
of the asynchronous data mode of the IEEE-1394 serial 
bus. Four bits at the head of the FCP frame correspond 
to a command transaction set (CTS: command transac- 
tion set), and CTS=0000b (hereinafter b represents that 
a numeral before b is a binary numeral. In this case, 
0000 is a binary number) is allocated for AV/C (Audio 
Visual/control) equipment. 

[0056] Next 4 bits of CTS (CT(command Type)/RC 
(Response Code)) is a command type (hereinafter ab- 
breviated as ctype). ctype represents the types of a 
command and a response, and when MSB of 4 bits is 
equal to zero, the FCP frame thereof represents a com- 
mand frame. When MSB of 4 bits is equal to 1 , it indi- 
cates a response frame. 
[0057] ctype is allocated as follows: 



0000b 




CONTROL 


0001b 




STATUS 


0010b 




INQUIRY 


0011b 




NOTIFY 


1000b 




NOT IMPLEMENTED 


1001b 




ACCEPTED 


1010b 




REJECTED 


1011b 




IN TRANSITION 


1100b 




IMPLEMENTED/STABLE 


1101b 




CHANGED 



[0058] Subsequent 5-bit subunit_type is allocated as 
follows: 

00000b = Video monitor 
00100b = VCR 
00101b = TV tuner 
00111b = Video camera 

[0059] When all of 5 bits of subunit_type are equal to 
1 , subsequent 8 bits represent expanded subunit. 
[0060] Subsequent 3-bit subunit_n umber is used to 
discriminate two decks from each other when plural sub 



units are provided to one device like a double cassette 
deck. 

[0061] 8-bit OPC (operation code) is allocated as fol- 
lows. Here, h represents that a numeral before h is a 
5 hexadecimal number. 

OOh to OFh : command of unit and sub unit 
10h to 3Fh : command of unit 
40h to 7Fh : command of sub unit 
10 A0h to BFh : command of unit 

COh to DFh : command of sub unit 

[0062] Fig. 9 shows an example of the format of a re- 
mote control signal when a control command is trans- 

15 mitted from the bi-directional commander to a device 
connected to the IEEE-1394 serial bus. In this case, it 
is assumed that in the remote control system shown in 
Fig. 3 a control command instructing the digital cam cod- 
er 25 to perform the reproduction is transmitted from the 

20 bi-directional remote commander 27 to the digital cam 
coder 25. At this time, the following data are set in each 
field. 

(1) PRE : preamble 
25 (2) Dest._unit : address corresponding to digital 
cam coder 25 

(3) CTS : CTS = 0000b 

(4) CTYPE : control = 0000b 

(5) subunit_type : VCR = 00100b 

30 (6) subunit_no. : no. = 000b (for single deck) 

(7) OPC : PLAY = C3h 

(8) OPR : FORWARD = 75h 

[0063] The above data are received by the remote 

35 control signal transmitting/receiving circuit 31 of the dig- 
ital TV 21 , and in the CPU 33 and the LINK-IC 36, the 
data are converted to the asynchronous packet as 
shown in Fig. 4, and then transmitted through the IEEE- 
1394 serial bus 26 to the digital cam coder 25. 

40 [0064] Fig. 1 0 shows an example of the format of the 
remote control signal when a response is returned from 
a device connected to the IEEE-1394 serial bus 26 to 
the bi-directional remote commander 27 In this case, it 
is assumed that in the remote control system of Fig. 3, 

45 the digital cam coder 25 receives a command, a re- 
sponse of ACCEPTED indicating reception of execution 
of the command is returned to the digital TV 21 , and the 
response is returned from the digital TV 21 to the bi- 
directional remote commander 27. At this time, the fol- 

50 lowing data are set in each field. 

(1) PRE : preamble 

(2) Source_unit : address corresponding to digital 
cam coder 25 

55 (3) CTS : CTS = 0000b 

(4) CTYPE : ACCEPTED = 1001b 

(5) subunit_type : VCR = 00100b 

(6) subunit_no. : no. = 000b (for single deck) 
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(7) OPC : PLAY = C3h 

(8) OPR : FORWARD = 75h 

[0065] As a method of transmitting the control com- 
mand are considered a method of directly transmitting 
a control command indicating the reproduction to the 
digital cam commander 25, a method of displaying char- 
acters, a figure, an icon orthe icon which represents the 
type of the control on the frame of the display 34 and 
operating the bi-directional remote commander 27 or 
the key provided on the panel of each device to select 
the characters, the figure, the icon or the like which cor- 
responds to the control desired by the user, whereby the 
user selects the desired control, etc. 
[0066] Fig. 1 1 shows a case where icons correspond- 
ing to nine types of controls are displayed on the frame 
of the display 34 of the digital TV 21 , for example, and 
the icon corresponding to a desired control is selected 
by pushing a corresponding one of nine operation keys 
43 provided on the remote commander 27. In this case, 
a display device such as an LCD 42 or the like is pro- 
vided to the remote commander 41 , and the nine oper- 
ation keys 43 are displayed with characters, figures, 
icons orthe like on the screen thereof. 
[0067] A transparent touch tablet is provided to the 
LCD 42, and a user can watch the screen of the LCD 42 
through the touch tablet. Accordingly, By pushing a 
touch tablet corresponding to a portion at which a de- 
sired operation key is displayed on the LCD 42, the re- 
mote commander 41 recognizes which operation key 43 
is selected, and transmits the corresponding control 
command to the digital TV 21 . At this time, for example, 
the control being selected is clarified to the user by dis- 
playing a cursor at the position corresponding to the 
pushed key. 

[0068] When the digital TV 21 receives the control 
command which is transmitted with infrared radiation or 
the like from a transceiver portion 44 of the remote com- 
mander 41 , it returns a response indicating the recep- 
tion. When receiving the response from the digital TV 
21, the remote commander 41 directly displays the 
frame displayed on the LCD 42. When it does not re- 
ceive any response from the digital TV 21 within a pre- 
determined time, it is judged that the digital TV 21 re- 
ceived no control command from the remote command- 
er 4 1 o r no control comman d was transm itted to a device 
to be controlled, and thus the display of the LCD 42 is 
returned to the state before the operation. Accordingly, 
the user can check it on the basis of the screen of the 
LCD 42 of the remote commander 41 at the user side 
whether the control command is normally transmitted to 
another device connected to the IEEE-1394 serial bus 
26 through the digital TV 21 . 

[0069] Fig. 12 is a diagram showing a method of se- 
lecting the icons corresponding to plural controls dis- 
played on the screen of the display 34 of the digital TV 
21 by using the remote commander 51 having four ar- 
rows. In this case, a cursor is first displayed on the cent- 



er icon, for example. 

[0070] The cursor displayed on the screen of the dis- 
play 34 is moved upwardly, downwardly, rightwardly and 
leftwardly by operating four arrow keys 52 A to 52D to 
5 select the icon corresponding to a desired control. Sub- 
sequently, by pushing a check key 53, the selection of 
the control corresponding to the selected icon is settled. 
In response to this, the remote control signal corre- 
sponding to the control command to select the desired 
10 control is transmitted from the transceiver portion 54 of 
the remote commander 51 to the digital TV 21 . The con- 
trol command corresponding to the remote control sig- 
nal which is received by the digital TV 21 is transmitted 
through the IEEE-1394 serial bus 26 to the device cor- 
15 responding to a desired control which is selected by the 
user, and the selected control is performed. 
[0071] For example, it is assumed that a fifth language 
"Japanese" is selected from nine reproduction languag- 
es when DVD 24 is reproduced, the remote control sig- 
nal transmitted from the transceiver portion 44 of the bi- 
directional remote control commander 41 to the digital 
TV 21 is set as follows, for example. 

(1) PRE : preamble 

(2) Dest.__unit : address corresponding to digital TV 
21 

(3) CTS : CTS = 0000b 

(4) CTYPE : control = 0000b 

(5) subunit_type : video monitor = 00000b 

(6) subunit_no. : no. = 000b (for single deck) 

(7) OPC: SELECT = 08h 
(B) OPR : "5" = 35h. 

[0072] The digital TV 21 which receives the remote 
control signal transmits a command for indicating the se- 
lection of "Japanese" through the IEEE-1394 serial bus 
26 to the DVD 24 while the command is carried on an 
asynchronous packet. Upon receiving the command 
from the digital TV 21 through the IEEE-1394 serial bus 
26, the DVD 24 receives the command for indicating the 
selection of "Japanese", and returns a response of AC- 
CEPTED for indicating the reception of the execution of 
the command through the IEEE-1394 serial bus 26 to 
the digital TV 21 while the response is carried on an 
asynchronous packet. 

[0073] The digital TV 21 which receives the response 
"ACCEPTED ,, from the DVD 24 returns the following re- 
mote control signal to the bi-directional remote com- 
mander 41 . 

(1) PRE : preamble 

(2) Source_unit : address corresponding to digital 
TV 21 

(3) CTS : CTS = 0000b 

(4) CTYPE : ACCEPTED = 1001b 

(5) subunit_type : Video monitor = 00000b 

(6) subunit_no. : no. = 000b 

(7) OPC : SELECT = 08h 
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(8) OPR : "S" = 35h. 

[0074] The remote control commander 41 which re- 
ceives the remote control signal corresponding to the 
response from the digital TV 21 displays on the screen 
of the LCD 42 the characters, the figure, the icon or the 
tike which corresponds to the response. Therefore, by 
merely watching the display frame of the remote com- 
mander at the user side, the user can check the re- 
sponse from a device to which the control command is 
transmitted, and simply know whether the device oper- 
ates normally. 

[0075] As described above, in the above embodi- 
ment, between the respective devices connected to the 
serial bus for performing bi-directional transmission of 
digital data such s the IEEE-1394 serial bus, a remote 
control signal is transmitted from a remote commander 
received by a prescribed device to another device to re- 
duce the number of remote commanders in a house and 
enable free selection of places or rooms in which the 
devices are put can be freely selected. 
[0076] Further the response from the device connect- 
ed to the serial bus for transmitting the digital data bi- 
directionally is returned to the remote commander, 
whereby the characters, figure, icon or the like which 
corresponds to the response can be displayed on the 
display frame of the LCD or the like which is provided to 
the remote commander. Accordingly, the user can check 
by the remote commander at the user side whether the 
control instructed by using the remote commander is 
correctly performed. 

[0077] Further, software which is operated in devices 
which are connected to the serial bus for transmitting 
the digital data bi-directionally and transmit or receive 
the remote control signal can be simplified by integrating 
the format of the command of the serial bus for trans- 
mitting the digital data bi-directionally and the format of 
the remote control signal with each other. 
[0078] In the above embodiment, it is described that 
the digital TV 21 has a function of receiving the control 
command transmitted from the remote commander 27, 
41 , 51 and transmitting it to another device which is con- 
nected to the IEEE-1394 serial bus. However, the other 
devices may be designed to have the same function. 
[0079] According to the remote control signal receiver 
and the remote control signal reception method of the 
present embodiment, when the received remote control 
signal is directed to targets other than itself, the remote 
control signal is converted to the data of the data format 
of the serial bus, and the converted data are transmitted 
through the serial bus to a device connected to the serial 
bus. Therefore, the number of remote commanders can 
be reduced, and the mount places of the devices which 
are controlled by the remote commanders and connect- 
ed through the serial bus to one another can be freely 
selected. 

[0080] According to the remote control system of the 
present embodiment, in each device, the conversion 



means converts a remote control signal to remote con- 
trol data of the data format of the serial bus when the 
remote co ntrol signal received by the remote control sig- 
nal reception means is directed to targets other than it- 

5 self, the transmission means transmits the remote con- 
trol data through the serial bus to another device con- 
nected to the serial bus, the response reception means 
receives a response transmitted through the serial bus 
from the response means of the other device, and the 

10 remote control data transmission means generates the 
remote control data corresponding to the response re- 
ceived by the response reception means and transmits 
the data to the remote control signal generator. There- 
fore, the number of remote control signal generators can 

15 be reduced, and the mount places of the devices which 
are controlled by the remote control signal generators 
and connected to one another through the serial bus can 
be freely selected. Further, the operation status of each 
device can be checked by the remote control signal gen- 

20 erator at the user side. 



Claims 

25 1 . a remote control signal receiver (21 ) comprising: 

remote control signal reception means (31) for 
receiving a remote control signal from a remote 
control signal generator (27); 

30 conversion means (36) for converting said re- 

mote control signal to remote control data in a 
data format of a serial bus (26) when said re- 
mote control signal is intended for a prescribed 
remote control signal receiver {22; 23; 24; 25) 

35 of a target other than itself, which is operable 

to receive said remote control signal; 
transmission means (37) for transmitting said 
remote control data converted by said conver- 
sion means through said serial bus to said pre- 

*o scribed remote control signal receiver connect- 

ed to said serial bus; 

remote control data reception means (37) for 
receiving remote control data intended for said 
remote control signal receiver from said serial 

45 bus; 

response means (33) for transmitting a re- 
sponse to said remote control data received by 
said remote control data reception means 
through said serial bus, characterised in that 

so said response is intended for said remote con- 

trol signal generator (27) ; 
response reception means (37) for receiving a 
response intended for said remote control sig- 
nal receiver transmitted through said serial bus 

55 by a response means of said prescribed remote 

control signal receiver; and 
remote control data transmission means (31) 
for generating remote control data correspond- 
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ing to said response received by said response 
reception means and for transmitting said re- 
mote control data to said remote control signal 
generator. 

5 

The remote control signal receiver as claimed in 
claim 1 , wherein said remote control data and said 
response include a command type representing 
one of a number of predetermined commands and 
responses. ro 

The remote control signal receiver as claimed in 
claim 1 , wherein said serial bus is operable to trans- 
mit said remote control data and signal streams as 
multiplexed packets. 15 

The remote control signal receiver as claimed in 
claim 1 , wherein said remote control data are con- 
structed by an asynchronous packet. 

20 

The remote control signal receiver as-claimed in 
claim 4, wherein said remote control signal contains 
an address of said prescribed remote control signal 
receiver connected to said serial bus, said conver- 
sion means converts on the basis of said address 25 
said remote control signal to remote control data 
comprising an asynchronous packet containing in- 
formation for indicating said prescribed remote con- 
trol signal receiver connected to said serial bus for 
transmitting digital data bi-directionally, and said 30 
transmission means transmits said asynchronous 
packet to said serial bus. 

The remote control signal receiver as claimed in 
claim 5, wherein: 35 

said response reception means (37) receives 
said response comprising an asynchronous 
packet returning from said prescribed remote 
control signal receiver which received said re- 40 
mote control data; and 

said remote control data transmission means 
(31) converts said asynchronous packet re- 
turned from said prescribed remote control sig- 45 
nal receiver to said remote control data, and 
then transmits the remote control data. 

A remote control system for transmitting a remote 
control signal transmitted from a remote control sig- so 
nal generator (27) among devices (21 -25) which are 
connected to one another through a serial bus (26) 
for transmitting digital data bi-directionally, the re- 
mote control system comprising a plurality of devic- 
es connected to a serial bus, each of said plurality 55 
of devices comprising said remote control signal re- 
ceiver as claimed in any preceding claim. 



8. The remote control system as claimed in claim 7, 
wherein said remote control signal generator in- 
cludes reception means (44, 54) for receiving said 
remote control data from said remote control data 
transmission means. 

9. The remote control system as claimed in claim 7, 
wherein each device has a mode in which the re- 
mote control signal from said remote control signal 
generator can be received and a mode in which the 
remote control signal from said remote control sig- 
nal generator cannot be received, and said remote 
control system further includes: 

first restricting means (33) for restricting the 
number of said devices which can receive said 
remote control signal; and 
second restricting means (33) for restricting the 
number of said devices which can transmit said 
remote control data corresponding to said re- 
sponse to said remote control signal. 

10. The remote control system as claimed in claim 7, 
wherein a format of said remote control signal gen- 
erated by said remote control signal generator is the 
same as a data format of said serial bus. 

11. The remote control system as claimed in claim 7, 
comprising a remote control signal generator and 
wherein said remote control signal generator in- 
cludes: 

display means (42) for displaying a symbol cor- 
responding to a control command to be trans- 
mitted to a device; 

selection means (43) for selecting said symbol 
displayed on said display means; and 

control command transmission means (44) for 
transmitting said control command correspond- 
ing to said symbol selected by said selection 
means to said device. 

12. The remote control system as claimed in claim 11 , 
wherein said device transmits said control com- 
mand through said serial bus to another device. 

13. The remote control system as claimed in claim 11 , 
wherein said display means displays a symbol cor- 
responding to said response transmitted from said 
device. 

14. A remote control signal receiving method compris- 
ing the steps of: 

receiving a remote control signal from a remote 
control signal generator (27); 
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converting said remote control signal to remote 
control data in a data format of a serial bus (26); 
and 

transmitting said remote control data through 
said serial bus to a prescribed remote control 
signal receiver (22; 23; 24; 25) of a target other 
than itself, which is connected to said serial 
bus; 

receiving said remote control data at said an- 
other prescribed device from said serial bus; 

transmitting a response to said remote control 
data from said prescribed devtce4hrough said 
serial bus : characterised in that said re- 
sponse is intended for said remote control sig- 
nal generator (27); 

receiving said response transmitted through 
said serial bus; 

generating remote control data corresponding 
to said response; and 

transmitting said remote control data to said re- 
mote control signal generator. 

15. The remote control signal receiving method as 
claimed in claim 14, wherein said serial bus is op- 
erable to transmit said remote control data and sig- 
nal streams as multiplexed packets. 

16. The remote control signal receiving method as 
claimed in claim 14, wherein said remotecontrol da- 
ta and said response include a command type rep- 
resenting one of a number of predetermined com- 
mands and responses. 
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Fernsteuerungsdaten, welche durch die Um- 
setzungseinrichtung umgesetzt sind, uber den 
seriellen Bus zum vorgeschriebenen Fem- 
steuerungssignalempfanger, der mit dem seri- 
ellen Bus verbunden ist, zu ubertragen; 
eine Fernsteuerungsdaten-Empfangseinrich- 
tung (37), um die Fernsteuerungsdaten, die fur 
den Fernsteuerungs-Signaiempfanger be- 
stimmt sind, vom seriellen Bus zu empfangen; 
eine Antworteinrichtung (33), um eine Antwort 
auf die Fernsteuerungsdaten, welche durch die 
Fernsteuerungsdaten-Empfangseinrichtung 
uber den seriellen Bus empfangen werden, zu 
ubertragen, 

dadurch gekennzetchnet, dass die Antwort 
fur den Fernsteuerungs-Signalgenerator (27) be- 
stimmt ist; und durch 

eine Antwortempfangseinrichtung (37), um 
eine Antwort zu empfangen, welche fur den Fern- 
steuerungs-Signaiempfanger bestimmt ist, die uber 
den seriellen Bus durch eine Antworteinrichtung 
des vorgeschriebenen Fernsteuerungs-Signalemp- 
fangers ubertragen wird; und 

eine Fernsteuerungs-Datenubertragungsein- 
richtung (31), um Fernsteuerungsdaten entspre- 
chend der Antwort zu erzeugen, die durch die Ant- 
wortempfangseinrichtung empfangen wird und um 
die Fernsteuerungsdaten zum Fernsteuerungs-Si- 
gnalgenerator zu ubertragen. 

Fernsteuerungs-Signaiempfanger nach Anspruch 
1 , wobei die Fernsteuerungsdaten und die Antwort 
eine Befehlsart aufweisen, die eine von einer An- 
zahl von vorher festgelegten Befehlen und Antwor- 
ten darstellt. 

Fernsteuerungs-Signaiempfanger nach Anspruch 
I, wobei der serielle Bus betreibbar ist, die Fern- 
steuerungsdaten und die Signalstrome als Multipl- 
expakete zu ubertragen. 



1. Fernsteuerungs-Signaiempfanger (21), 
we ist: 



der auf- 



eine Fernsteuerungs-Signalempfangseinrich- 
tung (31), um ein Fernsteuerungssignal von ei- 
nem Fernsteuerungs-Signalgenerator (27) zu 
empfangen; 

eine Umsetzungseinrichtung (36), um das 
Fernsteuerungssignal in Fernsteuerungsdaten 
in Datenformat eines seriellen Busses (26) um- 
zusetzen, wenn das Fernsteuerungssignal fur 
einen vorgeschriebenen Fernsteuerungs-Si- 
gnaiempfanger (22; 23; 24; 25) eines Ziels an- 
ders als selbst bestimmt ist, welche betreibbar 
ist, das Fernsteuerungssignal zu empfangen; 
eine Ubertragungseinrichtung (37), um die 



4. Fernsteuerungs-Signaiempfanger nach Anspruch 
1 , wobei die Fernsteuerungsdaten aus einem asyn- 

45 chronen Paket bestehen. 

5. Fernsteuerungs-Signaiempfanger nach Anspruch 
4, wobei das Fernsteuerungssignal eine Adresse 
eines bestimmten Fernsteuerungs-Signalempfan- 

so gers, der mit dem seriellen Bus verbunden ist, ent- 
halt, die Umsetzungseinrichtung auf der Basis der 
Adresse das Fernsteuerungssignal in Fernsteue- 
rungsdaten umsetzt, die ein asynchrones Paket 
umfassen, welches Information enthalt, um den 

55 vorgeschriebenen Fernsteuerungs-Signaiempfan- 
ger, der mit dem seriellen Bus verbunden ist, anzu- 
zetgen, um Digitaldaten bidirektional zu ubertragen, 
und die Ubertragungseinrichtung das asynchrone 
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Paket zum serieilen Bus ubertragt. 

6. Fernsteuerungs-Signalempf anger nach Anspruch 
5, wobei 

die Antwortempfangseinrichtung (37) die Ant- 
wort empfangt, die ein asynchrones Paket enthalt, 
welches vom vorgeschriebenen Fernsteuerungs- 
Signalempf a^gerzuruckgeliefert wird, derdie Fern- 
steuerungsdaten empfangen hat; und 

die Fernsteuerungs-Datenubertragungsein- 
richtung (31) das asynchrone Paket welches von 
dem vorgeschriebenen Fernsteuerungs-Signal- 
empfangerzuruckgeliefert wird, in Fernsteuerungs- 
daten umsetzt und dann die Fernsteuerungsdaten 
ubertragt. 

7. Fernsteuerungssystem zum Ubertragen eines 
Fernsteuerungssignals, welches von einem Fern- 
steuerungs-Signalgenerator (27) ubertragen wird, 
zwischen Geraten (21 -25), die miteinander uber ei- 
nen serieilen Bus (26) verbunden sind, um Digital- 
daten bidirektional zu ubertragen, wobei das Fern- 
steuerungssystem mehrere Gerate aufweist, die 
mit einem serieilen Bus verbunden sind, wobei je- 
des der mehreren Gerate den Fernsteuerungs-Si- 
gnalempfanger aufweist, wie in einem der vorher- 
gehenden Anspruche beansprucht. 

8. Fernsteuerungssystem nach Anspruch 7, wobei der 
Fernsteuerungs-Signalgenerator eine Empfangs- 
einrichtung (44, 54) aufweist, um die Fernsteue- 
rungsdaten von der Fernsteuerungsdaten-Ubertra- 
gungseinrichtung zu empfangen. 

9. Fernsteuerungssystem nach Anspruch 7, wobei je- 
des Gerat einen Modus hat bei dem das Fernsteue- 
rungssignal vom Fernsteuerungs-Signalgenerator 
empfangen werden kann, und einen Modus, bei 
dem das Fernsteuerungssignal vom Fernsteue-. 
rungs-Signalgenerator nicht empfangen werden 
kann, und das Fernsteuerungssystem auBerdem 
aufweist: 

eine erste Beschrankungseinrichtung (33), um 
die Anzahl der Gerate, welche das Fernsteue- 
rungssignal empfangen konnen, zu beschran- 
ken; und 

eine zweite Beschrankungseinrichtung (33), 
um die Anzahl der Gerate, welche die Fern- 
steuerungsdaten ubertragen konnen, entspre- 
chend auf die Antwort des Fernsteuerungssi- 
gnals zu beschranken. 

10. Fernsteuerungssystem nach Anspruch 7, wobei ein 
Format des Fernsteuerungssignals, welches durch 
den Fernsteuerungs-Signalgenerator erzeugt wird, 
das gleiche ist wie ein Datenformat des serieilen 
Busses. 



11. Fernsteuerungssystem nach Anspruch 7, welches 
einen Fernsteuerungs-Signalgenerator aufweist 
und wobei der Fernsteuerungs-Signalgenerator 
umfasst: 

5 

eine Anzeigeeinrichtung (42), um ein Symbol 
anzuzeigen, welches einem Steuerungsbefehl 
entspricht, derzu einem Gerat ubertragen wer- 
den soli; 

10 eine Auswahleinrichtung (43), um das Symbol, 

welches auf der Anzeigeeinrichtung angezeigt 
wird, auszuwahlen; und 

eine Steuerungsbefehl-Ubertragungseinrich- 
tung (44), um den Steuerungsbefehl entspre- 
is chend dem Symbol, der durch die Auswahlein- 

richtung ausgewahlt wurde, zu dem Gerat zu 
ubertragen. 

12. Fernsteuerungssystem nach Anspruch 11, wobei 
20 das Gerat den Steuerungsbefehl uber den serieilen 

Bus zu einem anderen Gerat ubertragt. 

13. Fernsteuerungssystem nach Anspruch 11, wobei 
die Anzeigeeinrichtung ein Symbol anzeigt, wel- 

25 ches der Antwort entspricht, die von dem Gerat 
ubertragen wird. 

14. Fernsteuerungs-Signalempfangsverfahren, wel- 
ches folgende Schritte aufweist: 

30 

Empfangen eines Fernsteuerungssignal von 
einem Fernsteuerungs-Signalgenerator (27); 
Umsetzen des Fernsteuerungssignals in Fern- 
steuerungsdaten in ein Datenformat eines se- 
35 riellen Busses (26); und 

Ubertragen der Fernsteuerungsdaten uber den 
serieilen Buszu einem vorgeschriebenen Fern- 
steuerungs-Signalempfanger (22; 23; 24; 25) 
eines Ziels anders als selbst, der mit dem seri- 
ne ellen Bus verbunden ist; 

Empfangen der Fernsteuerungsdaten im ande- 
ren vorgeschriebenen Gerat vom serieilen Bus; 
Ubertragen einer Antwort auf die Fernsteue- 
rungsdaten vom vorgeschriebenen Gerat uber 
45 den serieilen Bus; 

dadurch gekennzeichnet, dass die Antwort 
fur den Fernsteuerungs-Signalgenerator (27) be- 
stimmt ist; und durch 
so Empfangen der Antwort, welche uber den se- 

rieilen Bus ubertragen wird; 

Erzeugen von Fernsteuerungsdaten entspre- 
chend der Antwort; und 

Ubertragen der Fernsteuerungsdaten zum 
55 Fernsteuerungs-Signalgenerator. 

15. Fernsteuerungssignal-Empfangsverfahren nach 
Anspruch 14, wobei der serielle Bus betreibbar ist, 
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die Fernsteuerungsdaten und Signalstrome ais 
Muftiplexpakete zu iibertragen. 

16. Fernsteuerungssignal-Empfangsverfahren nach 
Anspruch 14, wobei die Fernsteuerungsdaten und 
die Antwort eine Befehlsart aufweisen : die eine von 
einer Anzahl von vorher festgelegten Befehlen und 
Antworten darstellt. 



Revendications 

1. Recepteur (21) de signal de telecommande 
comprenant : 

des moyens (31) de reception de signal de te- 
lecommande pour recevoir un signal de tele- 
commande a partir d'un gen6rateur de signal 
de telecommande (27); 

des moyens de conversion (36) pour convertir 
ledit signal de telecommande en des donnees 
de telecommande dans un format de donnees 
d'un bus serie (26) lorsque ledit signal de com- 
mande de telecommande est destine a un re- 
cepteur present (22;23;24;25) de reception de 
signal de telecommande d'une destination 
autre que lui-meme, qui peut agir de maniere a 
recevoir ledit signal de telecommande; 
des moyens d'emission (37) pour transmettre 
lesdites donnees de telecommande converties 
par lesdits moyens de conversion au moyen 
dudit bus serie, audit recepteur prescrit de si- 
gnal de telecommande, connecte audit bus se- 
rie; 

des moyens (37) de reception de donnees de 
telecommande pour recevoir des donnees de 
telecommande destrnees audit signal de recep- 
teur de telecommande a partir dudit bus serie; 
des moyens de reponse (33) pour transmettre 
une reponse auxdites donnees de telecom- 
mande recues par lesdits moyens de reception 
de donnees de telecommande par I'interme- 
diaire dudit bus serie; 

caracterise en ce que ladite reponse est 
destinee audit generateur de signal de telecom- 
mande (27); 

que des moyens de reception de reponse (37) 
servant a recevoir une reponse destinee audit re- 
cepteur de signal de telecommande et transmise 
par ledit bus serie par des moyens de reponse dudit 
recepteur prescrit de signal de telecommande; et 

des moyens de transmission de donnees de 
telecommande (31) pour produire des donnees de 
telecommande correspondant a ladite reponse re- 
cue par lesdits moyens de reception de reponse et 
pour transmettre lesdites donnees de telecomman- 
de audit generateur de signal de telecommande. 



2. Recepteur de signal de telecommande selon la re- 
vendication 1 , dans lequel lesdites donnees de te- 
lecommande et ladite reponse incluent un type de 
commande representant Tune d'un certain nombre 

5 de commandes et de reponses predeterminees. 

3. Recepteur de signal de telecommande selon la re- 
vendication 1 , dans lequel ledit bus serie peut agir 
de maniere a transmettre lesdites donnees de tele- 

10 commande et fesdits flux de signaux sous la forme 
de paquets multiplexes. 

4. Recepteur de signal de telecommande selon la re- 
vendication 1, dans lequel lesdites donnees de te- 

15 lecommande sont constitutes par un paquet asyn- 
chrone. 

5. Recepteur de signal de telecommande selon la re- 
vendication 4, dans lequel ledit signal de telecom- 

20 mande contient une adresse dudit recepteur pres- 
crit de signal de telecommande connecte audit bus 
serie, lesdits moyens de conversion convertissent, 
sur la base de ladite adresse, ledit signal de tele- 
commande en des donnees de commande a dis- 

25 tance comprenant un paquet asynchronecontenant 
une information pour indiquer ledit recepteur pres- 
crit de signal de telecommande connecte audit bus 
serie pour la transmission bidirectionnelle de don- 
nees numeriques, et lesdits moyens de transmis- 

30 sion transmettent lesdits paquets asynchrones 
audit bus serie. 

6. Recepteur de signal de telecommande selon la re- 
vendicatton 5, dans lequel : 

35 

lesdits moyens de reception de reponse {37) 
recoivent ladite reponse comprenant un paquet 
asynchrone revenant dudit recepteur prescrit 
de signal de telecommande, qui a recu lesdites 

40 donnees de telecommande; et 

lesdits moyens (31) de transmission de don- 
nees de telecommande convertissent ledit pa- 
quet asynchrone renvoye par ledit recepteur 
prescrit de signal de telecommande auxdites 

45 donnees de telecommande, puis transmettent 

les donnees de telecommande. 

7. Systeme de telecommande pour transmettre un si- 
gnal de telecommande transmis a partir d'un gene- 

50 rateur (27) de signaux de telecommande parmi des 
dispositifs (21 -25) qui sont connected entre eux par 
I'intermediaire d'un bus serie (26) pour la transmis- 
sion bidirectionnelle de donnees numeriques, le 
systeme de telecommande comprenant une plura- 

55 lite de dispositifs connectes a une pluralite de bus, 
chacun de la pluralite de dispositifs comprenant le- 
dit recepteur de signaux de telecommande tel que 
revendique dans Tune quelconque des revendica- 
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tions precedentes, 

8. Systeme de telecommande selon la revendication 
7, dans lequel ledit generateur de signal de tele- 
commande inclut des moyens de reception (44,54) 
pour recevoir lesdites donnees de telecommande a 
partir desdits moyens de transmission de donnees 
de telecommande. 

9. Systeme de telecommande selon la revendication 
7, dans lequel chaque dispositif possede un mode, 
dans lequel le signal de telecommande provenant 
dudit generateur de signal de telecommande peut 
etre recu, et un mode dans lequel le signal de tele- 
commande provenant dudit generateur de signal de 
telecommande ne peut pas etre recu et ledit syste- 
me de commande comporte en outre : 

des premiers moyens de limitation (33) pour li- 
miter le nombre desdits dispositifs, qui peuvent 
recevoir ledit signal de telecommande, et 
des seconds moyens de limitation (33) pour li- 
miter le nombre desdits dispositifs qui peuvent 
transmettre lesdites donnees de telecomman- 
de correspondant a ladite reponse audit signal 
de telecommande. 

10. Systeme de telecommande selon la revendication 
7, dans lequel un format dudit signal de telecom- 
mande genere par ledit generateur de signal de te- 
lecommande est identique au format de donnees 
dudit bus serie. 

11. Systeme de telecommande selon la revendication 
7, comprenant un generateur de signal de telecom- 
mande et dans lequel ledit generateur de signal de 
telecommande inclut : 

des moyens d'affichage (42) pour afficher un 
symbole correspondant a un ordrede comman- 
de devant etre transmis a un dispositif; 
des moyens de selection (43) pourselectionner 
ledit symbole affiche sur lesdits moyens d'affi- 
chage; et 

des moyens (44) de transmission d'ordre de 
commande pour transmettre ledit ordre de 
commande correspondant audit symbole se- 
lectionne par lesdits moyens de selection audit 
dispositif. 

12. Systeme de telecommande selon la revendication 

I , dans lequel ledit dispositif transmet ledit ordre de 
commande par I'intermediaire dudit bus serie a un 
autre dispositif. 

13. Systeme de telecommande selon la revendication 

II , dans lequel lesdits moyens d'affichage affichent 
un symbole correspondant a ladite reponse trans- 



mise par ledit dispositif. 

14. Precede de reception de signal de telecommande 
comprenant les e tapes consistant a : 

5 

recevoir un signal de telecommande deputs un 
generateur de signal de telecommande (27); 
convertir ledit signal de telecommande en des 
donnees de telecommande dans un format 
10 d'un bus serie (26); et 

transmettre lesdites donnees de telecomman- 
de au moyen dudit bus serie a un recepteur 
present (22;23;24;25) de signal de telecom- 
mande d'une destination autre que lui-meme, 
is qui est connecte audit bus serie; 

recevoir lesdites donnees de telecommande 
dans ledit autre dispositif present a partir dudit 
bus serie; 

transmettre une reponse auxdites donnees de 
20 telecommande depuis ledit dispositif present 

par I'intermediaire dudit bus serie; 

caracterise en ce que ladite reponse est 
destinee audit generateur de signal de telecom- 
25 mande (27), et par 

la reception de ladite reponse transmise par 
ledit bus serie; 

la production de donnees de telecommande 
correspondant a ladite reponse; et 
30 la transmission desdites donnees de telecom- 

mande audit generateur de signal de telecomman- 
de. 

15. Procede de reception de signal de telecommande 
35 selon la revendication 14, dans lequel ledit bus se- 
rie peut agir de maniere a transmettre lesdites don- 
nees de telecommande et lesdits fiux de signaux 
sous la forme de paquets multiplexes. 

40 16. Procede de reception de signal de telecommande 
selon la revendication 14, dans lequel lesdites don- 
nees de telecommande et ladite reponse incluent 
un type de commande representant un certain nom- 
bre de commandes et de reponses predeterminees. 



50 



55 



10 



15 



20 



25 



30 



14 



EP 0 849 884 B1 



FIG.1 



1 

S 

REMOTE 
COMMANDER 



2 

Jl 



REMOTE 
COMMANDER 



3 

JL 



REMOTE 
COMMANDER 




6 

Jl 



VCR 



6 

Jl 



LD ' 
PLAYER 



FIG.2 



4 

TV 



11 

s 

REMOTE 
COMMANDER 



5 

__L__ 

VCR 



6 

LD 
PLAYER 



15 



EP 0 849 884 B1 



FIG.3 



22 

; 

IRD 



23 

; 



DVCR 



24 
__L_ 

DVD 



28 



DIGITAL 
TV . 



•21 



RESPONSE 



REMOTE CONTROL 
SIGNAL 



BI-DIRECTIONAL 

REMOTE 
COMMANDER 



27 



DIGITAL 
CAM CODER 



i 

25 



16 



EP 0 849 884 B1 




17 



EP 0 849 884 B1 



FIG.5 



35 

i 



DECODER 



CPU 




LINK 



ISOCHRONOUS 
PORTION 



ASYNCHRONOUS 
PORTION 



REMOTE CONTROL SIGNAL 
TRANSMITTING/RECEIVING 
■CIRCUIT 



31 





PHY 










t 

37 



KEY 
INPUT PORTION 



—32 



BI-DIRECTIONAL 

REMOTE 
• COMMANDER 



-27 



18 



EP 0 849 884 B1 



FIG.6 



1 QUADLET=4BYTES 





DEST1NATIONJO 


Tl 


RT 


TCOOE 
.0001 


PRI 




SOURCEJD 












DESTINATION_OFFSET. 










:dataj_ength 


EXTENDEDJTCODE 




HEADER_CRC 




DATA FIELD 
(FCP FRAME) 




I ZERO PAD BYTES (IF NECESSARY) 




DATA. 


_CRC 









o 
< 

CL 



5 



FIG.7 



1 QUADLET=4BYTES 



DESTINATIONJD 



Tl 



RT 



TCODE 
0000 



PRI 



SOURCEJD 



DESTINATlON_OFFSET 



QUADLET_DATA (FCP FRAME) 



HEADER_CRC 



EP 0 849 884 B1 



FIG.8 



1QUADLET=4BYTES 



CTS= 
0000 



CT/RC 



SUBUNITlSUB 
_TYPE lUNJT 



OPC 



OPR1 



Ui 

< 

DC 
Ll_ 

D_ 
O 



OPR2 



ZERO PAD BYTES (IF NECESSARY) 



FIG.9 



PRE. 


• DEST. 
_UNIT 


CTS 
/CTYPE 


SUBUNIT TYPE 
/SUBUNIT_NO. 


OPC 


OPR 



FIG.10 



PRE: 


SOURCE 


CTS 


SUBUNIT TYPE 


_UN!T 


/CTYPE 


/SUBUNIT.NO. 



OPC 



OPR 



20 



EP 0 849 884 B1 



FIG.11 



CURSOR 

\ MENU FRAME 




—21 



RESPONSE 



• CONTROL COMMAND 



44 



r 



□ □ □ 

□ b □ 

nnn 

X. 



42 



.41 



43 



21 



EP 0 849 884 B1 



FIG.12 




21 



RESPONSE 



CONTROL COMMAND 
54 



52C 







J 






<>- 









-52A 
'5ZD 

-51. 
-53 



22 



